Summary. A total of 301 female reindeer of various ages was shot on South Georgia in all months of the year to study seasonal and age-related changes in ovarian structures, and to undertake an intraspecific comparison with North American caribou. Ovarian weights and follicle numbers did not change in reindeer calves, and it is concluded that the South Georgia population do not attain physiological puberty in their first year. Compared with caribou, reindeer showed an earlier onset of ovarian activity, and had twice as many follicles > 2 mm diameter and secondary corpora lutea. The relationship between luteal scars and age was significant (P < 0\m=.\001),despite an overcount of scars relative to age in some individuals, and indicated a fecundity rate of 0\m=.\93.The left and right ovaries of reindeer were equally productive. It remains unclear whether the differences in reproductive performance between reindeer and caribou are of genetic origin.
Introduction
Eurasian reindeer and North American caribou (Rangifer tarandus) are found at the highest latitudes of any deer species. Females ovulate spontaneously and mate during September and October; implantation is not delayed and estimates of the gestation period vary between 209 and 240 days (Preobrazhenskii, 1961 ;  Dott & Utsi, 1973 ; Bergerud, 1975) . A single calf is born during a highly restricted calving season with a peak of some 2 weeks, the timing of which varies between reindeer and caribou populations, and occurs during May and June (Dauphiné & McClure, 1974; Holthe, 1975; Bergerud, 1975) .
A major difference between reindeer and caribou lies in their reproductive performances. Reindeer in their natural habitats generally first conceive in their 2nd year of life, and at this age and onwards have pregnancy rates approaching 90% (Preobrazhenskii, 1961 ; Skuncke, 1969) . In contrast, caribou first conceive usually at an older age and only gradually increase their pregnancy rates to 90% in their 4th or 5th year of life (Dauphiné, 1976) . For reindeer only a small series of ovarian weights (Roine, 1970) and a description of ovarian histology (Borozdin, 1969) are available and there are no data on ovarian characteristics in relation to reproductive performance. This paper describes seasonal changes in structures present in ovaries of reindeer introduced to the subantarctic island of South Georgia. These data are used for an intraspecific comparison between reindeer and Canadian barren-ground caribou (Dauphiné, 1978) .
Materials and Methods

Study area
The study was (Leader-Williams, 1980) . The breeding season of these reindeer was reversed 2 years after transfer across the equator, and the females now calve in November, the austral spring (Olstad, 1930) . The rut occurs in the last 2 weeks of March and the first 2 weeks of April (LeaderWilliams, 1979a (Leader-Williams, 1980) , and the ovaries were trimmed and fixed in 10% formal-saline.
Laboratory studies
Age determination. The ages of reindeer were determined by a combination of tooth eruption patterns and annulations in decalcified sections of incisor teeth (Leader-Williams, 1979b) . The age in years was assumed to increase by 1 on 15 November (the midpoint of the month of birth) and the age in months to increase on the 15th day of each month. Data from the same months of different years of the study were combined to present the annual cycle.
Ovarian sectioning and histology. Left and right ovaries were weighed separately. Each ovary was sliced sagittally into~0-5-mm sections joined at their hilar edges, and sections were backlighted for macroscopic identification of follicular and luteal structures, the various types of which are illustrated by Dauphiné (1978) . Counts of different structures were checked independently by both authors; these were not compared with the age of the animal until agreement had been reached on the numbers of each structure present. The maximum and minimum diameters across the exposed face of each structure were measured with vernier calipers, and the two diameters were averaged. On the basis of measurements provided by Dauphiné (1978) for caribou, the following were identified: follicles of 2-5, 5-8, and^8 mm throughout the annual cycle; corpora lutea (CL) of pregnancy and their accompanying secondary CL if present from April to November; regressing CL from November until March; luteal scars from previous pregnancies throughout the annual cycle. The term CL of ovulation is preferred for the structure described by Dauphiné (1978) as CL of oestrus, for it arises after ovulation and not during the oestrous period (Harrison, 1962 (Borozdin, 1969) and caribou in those collected during the post-partum period, the count was increased by 1 when a regressing CL of pregnancy was present, to include the recent pregnancy. A proportion (38%) of females > 2 years of age had lower counts than the maximum number expected for their age classes. However, and in contrast to caribou (Dauphiné, 1978) , a proportion (29%) had a scar count which exceeded that expected. This indicated that regressed secondary CL persisted in reindeer for longer than the post-partum period, and that some were counted as luteal scars; however, no attempt was made to determine whether scars originated from CL of pregnancy or secondary CL. Even so, the regression of luteal scars (y) on age (x) for 155 reindeer > 1 year of age was significant (r = 0-87, < 0-001) and of the form y = -0-81 + 0-93.r. Furthermore, the slope (= fecundity rate) of 0-93 was in close agreement with the value of 0-90 derived from examination of uteri (Leader-Williams, 1980 (Leader-Williams, 1980 (Dauphiné, 1978) and Norwegian reindeer introduced into South Georgia. Although reindeer calves < 12 months of age did not become pregnant on South Georgia (Leader-Williams, 1980) , this has been recorded under excellent range conditions elsewhere (Palmer, 1934; Skuncke, 1969; Reimers, 1972) ; caribou, by contrast, do not first breed until 2 or 3 years of age (Dauphiné, 1976) . In this study, reindeer calves had about 3 times as many follicles > 2 mm in diameter as nulliparous caribou < 36 months of age (Text- fig. 1 ; Dauphiné, 1978 (Leader-Williams, 1979a) at an age well before they are physically able to breed.
Reindeer on South Georgia first conceived as yearlings and attained 90% pregnancy rates, in contrast to the following for caribou : 2% as yearlings ; 48% as 2-year-olds ; 82% as 3-year-olds ; 90%
for > 4-year-olds (Dauphiné, 1976) . A number of caribou had not undergone a cycle of ovarian activity even by 36 months of age (Dauphiné, 1978) and this study has shown that ovaries of breeding reindeer were very active and developed about twice the number of follicles > 2 mm in diameter (Text- fig. 2 ) and of secondary CL (Table 1) as did those of caribou. High frequencies of occurrence of secondary CL indicate that reindeer have a higher ovulation rate than caribou, even though this parameter was not estimated in this study.
Dauphiné (1978) noted that secondary CL in caribou formed around the same time as CL of pregnancy and persisted throughout gestation. Our data support this suggestion as follows: (1) no CL were found in March before pregnancies were first recorded, in contrast to black-tailed deer, Odocoileus hemionus, which first ovulate during a 'silent' heat (Thomas & Cowan, 1975) ; (2) secondary CL in reindeer were present in April and throughout gestation in similar proportions, without evidence of degeneration until parturition. In this respect reindeer and caribou are most similar to red deer, Cervus elaphus, and elk (wapiti), C. canadensis, which do not have 'silent' heats, bear single young and yet of which > 35% of females have secondary CL, the function of which still remains unknown (Morrison, 1960; Kelly & Challies, 1978) .
The persistence of CL of ovulation and accessory or secondary CL has resulted in inaccurate determinations of the productivity of black-tailed deer and elk from regressions of luteal scars on age (Golley, 1957; Morrison, 1960) . In other studies of cervids, however, such regressions have been of value, including that for caribou (Simkin, 1965; Thomas, 1970; Mansell, 1971 ; Dauphiné, 1978) . Signs of regressing secondary CL had disappeared in caribou ovaries by 5 months post partum (Dauphiné, 1978) , in contrast to those of reindeer. In spite of the overcount of luteal scars relative to age in a proportion of reindeer, regression accurately reflected their reproductive performance, especially in the larger Barff sample. These regressions, and that of y = -1-45-1-0-84x for caribou with its low intercept (Dauphiné, 1978) , also reflected differences in the ages at first breeding.
Further differences are evident between reindeer and caribou ovaries, and indeed between reindeer ovaries from Norway and in different herds on South Georgia. CL of pregnancy occurred more frequently in one of a pair of caribou ovaries (Dauphiné, 1978) , but were more equally distributed in reindeer ovaries (Text- fig. 3 ). There was no transmigration of the fetus in South Georgia reindeer, although Roine (1970) commonly observed this in Norway. Differences between the herds on South Georgia were seen in the large number of follicles in the Royal Bay herd, and the high frequency of secondary CL and appearance of luteal structures in calves (with the resultant large overcount of scars) in the Busen herd. These differences, for which there appears no firm explanation, illustrate the inadvisability of documenting species characteristics from single studies.
In conclusion, the study has demonstrated large numerical differences in ovarian structures of reindeer and caribou, which largely reflect differences in their reproductive performances. However, the study raises the question of whether these differences arise from genetic causes or are environmentally induced. Red deer on a high plane of nutrition, and therefore with heavy body weights and large fat reserves, have increased fertility (Hamilton & Blaxter, 1980) . The paradox, as yet unanswered for reindeer and caribou, lies in the fact that the barren-ground caribou studied by Dauphiné (1978) had considerably heavier body weights and more stable fat reserves than did the South Georgia reindeer (Leader-Williams & Ricketts, 1982a, b) , although the latter had more active ovaries and better reproductive performances.
